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BASIC-ABSTRACT: 

Cu-C fibre composite is used as electrodes * (5 , 5a) . The electrodes provided with a Ag 
coat (6a, 6) are soldered with Pb-Sn alloy to electrode junctions on the substrate also 
provided with a Ag coat. The exposed end of the rectifying junction is provided with 
grooves (8) which are subsequently filled with glass (9) and is then covered with a Si 
rubber (10) . A resin (11) is then applied to mould the substrate at its side and the 
electrodes pref . at the surface near the substrate. 

Design prevents stress between the electrode and the Si substrate, which can cause 
cracks on the substrate or the moulded resin, or produce gaps between the electrode and 
the resin. The electrode pref. has a spiral or co-axial structure to eliminate the 
difference in coefficient of linear expansion between the electrode and the Si 
substrate. The coefficient of radial expansion of the electrode is pref. lower than 
0.000005/oC. The content of C fibre in the electrode is 40-60 (50) vol .% . The electrode 
with a Ag coat is pref. subjected to a heat- treatment at 200-300 deg. C in an atmos . of 
N, Ar, H2 or in vacuum, to form a diffusion layer at the electrode-Ag interface. Pb-Sn 
alloy solder is pref. degased before use. 
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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PURPOSE: To obtain the device with a high reliability 
preventing exfoliation of the electrodes and cracking of 
the molded resins by soldering a copper-carbon fiber 
composite material with a lead-tin alloy solder hard to 
fatigue thermally through a silver of better solderability. 
CONSTITUTION: Cr 2 and 2a, Ni 3 and 3a and Ag 4 and 
4a are evaporated on an Si substrate 1 . An electrode is 
formed from a Cu-C fiber composite materials 5 and 5a 
in which a C fiber is arranged like a coil. The C fiber 
ranges 40W60% in the volume with a coefficient of radial 
heat expansion below 5x10-6/°C. This makes the 
material almost equal in the coefficient to the Si 
substrate 1 thereby eliminating cracking of the substrate 
and exfoliation of the electrode. The cracking of the 

sealing resin can be prevented. An Ag platings 6 and 6a are applied on the Cu-C fiber 
composite material followed by a soldering with a Pb-Sn solder 7 and 7a. A circular groove 8 
is provided at the exposed section at the rectifying joint end and filled with a glass which is 
covered with an Si rubber 10. Finally, the side of the substrate 1 and the side of electrodes 5 
and 5a are covered with an epoxy resin. 
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(57) Abstract: COPYRIGHT: (C)1981 ,JPO&Japio 



PURPOSE: To obtain the device with a high reliability 
preventing exfoliation of the electrodes and cracking of 
the molded resins by soldering a copper-carbon fiber 
composite material with a lead-tin alloy solder hard to 
fatigue thermally through a silver of better severability. 

CONSTITUTION: Cr 2 and 2a ( Ni 3 and 3a and Ag 4 and 
4a are evaporated on an Si substrate 1. An electrode is 
formed from a Cu-C fiber composite materials 5 and 5a in 
which a C fiber is arranged like a coil. The C fiber 
ranges 40W60% in the volume with a coefficient of radial 
heat expansion below 5x10" 6 /°C. This makes the material 
almost equal in the coefficient to the Si substrate 1 
thereby eliminating cracking of the substrate and 
exfoliation of the electrode. The cracking of the 
sealing resin can be prevented. An Ag platings 6 and 6a 
are applied on the Cu-C fiber composite material 
followed by a soldering with a Pb-Sn solder 7 and 7a. A 
circular groove 8 is provided at the exposed section at 
the rectifying joint end and filled with a glass which 
is covered with an Si rubber 10. Finally, the side of 
the substrate 1 and the side of electrodes 5 and 5a are 
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